SYNOPSIS A trial was carried out on 134 patients of new kits (Ames Co) using columns of Sephadex G-25 for the determination of serum total thyroxine (Tetralute test) and for the indirect estimation of serum free thyroxine-binding globulin capacity (Trilute test). Both new methods were quicker and easier than the reference resin methods and of similar precision. The two measurements when combined to give a free thyroxine index (Trilute-Tetralute-FTI) increased further the diagnostic discrimination and usefulness of the tests.
The sharply rising demand on clinical chemistry laboratories for thyroid function tests in vitro has led to the development of new tests simple enough for use with large numbers of sera. Several commercially produced kits are available for the indirect estimation of the serum free thyroxine-binding (TBG) capacity. These are often termed T3 (L-3,5, 3'triiodothyronine) uptake tests. It has, however, proved more difficult to develop simple yet precise and accurate methods for the determination of serum total T4 (L-thyroxine); most current methods still require either a solvent or ion-exchange resin extraction of serum.
The dextran polymer gel Sephadex G-25 (Pharmacia Ltd) has long been used for thyroid function tests in vitro such as the indirect estimation of serum free TBG capacity (Shapiro and Rabinowitz, 1962; Cuar6n and Fucugauchi, 1964; Hansen, 1964; Gimlette, 1967) ; serum total T4 (Lissitzky and Bismuth, 1963; Murphy and Pattee, 1964) and free T4 (Lee, Henry, and Golub, 1964; Liewendahl and Lamberg, 1965) . Sephadex G-25 has now been Received for publication I November 1973. utilized to give a simple direct method without solvent extraction for the determination of serum total TJ (Bauer, Schick, Phillips, Rupe, Gross, and Gordon, 1970; Braverman, Vagenakis, Foster, and Ingbar, 1971) . It can also be used for the indirect estimation of serum free TBG capacity, and the two results combined to give a conventional free thyroxine index (FTI) . Moreover, the technique for the determination of serum total T4 can be modified, using the principle of the 'effective thyroxine ratio' (Mincey, Thorson, and Brown, 1971) , to give a direct estimate of serum free thyroxine as a free thyroxine index, referred to as the 'single-column free thyroxine index'.
We describe here the new Sephadex G-25 kits (Ames Co) and report an evaluation of their use for the determination of serum total T4 (Tetralute based on the method of Bauer et al, 1970) (Gelotte, 1960) . Other molecules such as proteins and free iodide may be eluted from the gel by water or buffers (Porath and Flodin, 1959 always included a quality control serum. The first 120 sera were analysed in duplicate.
For comparison the sera were also analysed by established reference methods using resin for T4-uptake, total T4 and the T4-FTI. The methods were those of Maclagan and Howorth (1969) as published except for the following modifications.
For the T4 uptake test add 0-1 ml serum (Beckman Spinco micropipette) to the 2 ml working 1251-T4 solution after the initial count and mix. Add 2 ml barbitone buffer pH 8-6 and mix to give a final dilution of serum 1/41. The pool serum content in the serum T4 determination was similarly altered. Resin uptake was carried out for 25 to 35 min at room temperature, the time being varied according to ambient room temperature. The resin volume per tube was reduced to 0 35 ml. The effect of these changes on the resin uptake system has been to alter the range and sensitivity of the T4-uptake test, and thereby also the range for the T4-FTI (table II) .
Serum PBI also was estimated on many sera by a standard AutoAnalyzer (Technicon) technique in which sera were not pretreated with a resin.
Results
The following patients were tested: 52 euthyroid women, mean age 47-5 ± 15-9 (range 18-82 years); eight euthyroid women, either pregnant or taking oral 7 -5 contraceptive tablets; 12 euthyroid men, mean age 49-0 ± 15-5 (range Euthyroid women (52) 8-07 ± 2-93 (a) 7-40 ± 3-31 50-2 ± 6-28 (e) 0-99 ± 0-12 1-00 0-17 4-05 ± 1-64 (i) 8-02 ± 3-25 7-44 ± 3-67 Euthyroid men (12) 7-69 ± 1-51 (b) 7-33 ± 2-75 51-8 ± 7-70 (f) 1-03 ± 0-15 1-00 ± 0-21 3-98 ± 0-99 (j) 7-89 ± 1-96 7-28 i 2-86 Euthyroid women, pregnant or taking oral contraceptive (8) 9-59 ± 1-80 (c) -31-8 ± 2-68 (g) 0-63 ± 0-053 -3-02 ± 0-52 (k) 6 04 ± 103 -'Sick euthyroid' patients (14) 6-64 ± 2-16 (d) 6-65 ± 3-05 56-7 ± 8-77 (h) 1-12 ± 0-17 1-04 ± 0-17 3-75 ± 1-24 (1) 7-46 2-46 7-01 ± 363 Thyrotoxic patients (31) 13-43 i 4-16 15-67 ± 4-90 67-4 ± 10-88 1-34 ± 0-22 1-37 ± 0-28 9-21 ± 3-61 17-9 7-15 21-6 + 7-96 Hypothyroid patients (17) 1-76 ± 2-59 3-05 ± 1-85 41-5 ± 5-04 0-82 ± 0-099 0-81 ± 0-12 0-80 ± 1-17 1-45 ± 2-32 2-49 + 1-58 Tests of significance of (a) v (b) p > 0-05 (e) v (f) P > 0-05 Lgldl, seen as a flattening of the standard curve.
The manufacturers' recommendation of repeating the assay using 50 ,l serum instead of the normal 100 ttl was not followed as this is unattractive economically; it is, however, theoretically sound and could improve the discrimination of thyrotoxicosis. The older method of estimating serum T4 as the PBI gave a large number of results in the 8-10 ,ug/dl range in clinically euthyroid patients (fig 4) (Howorth, 1970) Trilute-Tetralute FII gave mostly normal results in the 'sick euthyroid' patients, most of whom had ischaemic heart disease. This group showed the expected fall in concentration of circulating T4 and TBG (rise in Trilute retention; see table I). Because of these changes in the concentration of the thyroxinebinding proteins a mistake in assessment of thyroid status can be made on 'sick euthyroid' patients if only a single test of thyroid function, such as serum T4 or T3 uptake, is carried out.
Technically the Trilute and Tetralute tests are quicker and easier to perform than the reference resin tests. They were diagnostically superior for hypothyroidism but not for thyrotoxicosis (table II) , and of comparable precision (see above). The methods provided to dispense radioactive T3 and T4 by means of teat droppers or plastic squeeze bottle are somewhat crude and an improved dispensing technique would enable the initial count to be eliminated (Seligson and Seligson, 1972 below and none had results above these limits, whereas 10 0' thyrotoxic and no hypothyroid patients had results inside these limits.
Results on the 37 patients who had all three free thyroxine indices (only the single-column FTI was carried out on the eight euthyroid women who were either pregnant or taking oral contraceptive tablets) were analysed statistically: Single-column FTI (y) against (i) Trilute/Tetralute FTI (x) y = 009 x + 053, SE (y) = 0-22, r = 0864, n = 37; (ii) T,-FTI (x) y = 0-04 x + 0 56, SE (y) -024, r = 0828, n = 37. Norm-lal ranige indicated by dotted lites. 
Conclusion
Three new thyroid function tests in vitro based on commercial kits using columns of Sephadex G-25 have been evaluated and found to be superior to reference methods using resin for the diagnosis of hypothyroidism. Their expense may preclude their use in laboratories which carry out a large number of thyroid function tests in vitro. The present (1973) cost is 72p/test (Tetralute) and 60p/test (Trilute), but the Ames Thyrimeter gamma counter is lent free if more than 100 tests are done per month. However, the cost and possibly also the precision of the methods may be reduced by using home-made columns and reagents, as in the serum T4 method of Seligson and Seligson (1972) . Many other laboratories may adopt one or more of these new tests because of their virtues of simplicity and their diagnostic value, provided that the Tetralute test is repeated on a smaller sample if the T4 level is relatively high.
